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(57) ABSTRACT 

An object of the present invention is to further reduce the 
height and the siZe of a contact to be ?tted to an opposite 
contact for establishing electrical connection, thereby reduc 
ing the thickness and the siZe of a connector utilizing the 
same, and an opposite connector to be mounted to the 
connector. A contact (male contact) (1) is disposed so that a 
pair of band-shaped extending sections (11, 15) are over 
lapped With each other, and a resilient contact section Which 
comes into abutment With an inner Wall of a receiving 
section by a resilient force of the pair of extending sections 
for establishing electrical connection When being ?tted in a 
receiving section (101) of an opposite contact (female 
contact) (100). 

16 Claims, 7 Drawing Sheets 
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Fig. 1 
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Fig. 2 
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Fig. 3 

40a 
) 1 
\ / 

31 >30 

20a 21’20 

20aa 

15/ 11 >10 
16b\ 

163$ 13a 

/ 13 

‘2 13c 13b 



U.S. Patent Dec. 6,2005 Sheet 4 0f 7 US 6,971,928 B2 



U.S. Patent Dec. 6,2005 Sheet 5 0f 7 US 6,971,928 B2 

Fig. 5 B 
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Fig. 6 A 
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CONTACT AND CONNECTOR UTILIZING 
THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is based upon and claims the bene?ts of 
priority from Japanese Patent Application No.2003-370963 
?led on Oct. 30, 2003, the entire contents of Which are 
incorporated herein by reference. 

FIELD OF THE INVENTION 

The present invention relates to a contact and a connector 
utilizing the same. More speci?cally, the present invention 
relates to a contact to be ?tted and electrically connected to 
an opposite contact and a connector utilizing the same. 

RELATED ART 

In order to achieve an electrical connection in an elec 

tronic equipment or the like, a contact (male contact) used 
for a printed board, a connector, and the like generally has 
a contact section of a linear rod-shape (so called pin contact) 
or a plate shape (so called male blade). The opposite contact 
(female contact) that receives the contact section has a 
square rod shaped or cylindrical receiving section, and in 
this receiving section, for example, a belloWs type resilient 
contact strip is provided. Then, the resilient contact strip of 
the opposite contact comes into resilient contact With the 
contact section of the contact so as to ensure establishment 

mutual electrical connection. In other Words, generally, the 
resilient contact strip is used on the female contact side, 
Which corresponds to the opposite contact, and the male 
contact is provided With a ?xed contact section Which does 
not have a resilient contact strip. 

HoWever, When the resilient contact strip is provided on 
the contact, the siZe of the receiving section for storing the 
resilient contact strip increases, and hence it cannot corre 
sponds to the recent brilliant progress of doWnsiZing in 
electronic equipment or electronic parts. Also, the connector 
having the contact With such a resilient contact strip results 
in increase in mounting height of the connector housing, 
Whereby it does not comply With reduction in height of the 
connector. 

Therefore, an electric connector Which realiZes reduction 
in height thereof in the direction of displacement of the 
contact and provides a suitable contact pressure, and an 
electric connector having the same mounted thereon are 

disclosed (for example, see JP-A-2002-367697). The con 
tact according to the JP-A-2002-367697 is provided With a 
substantially band-shaped resilient contact strip having a 
terminal section at one end and a contact point at the other 
end, and a substantially band-shaped abutment preventing 
strip having a ?xed portion at one end, an abutment pre 
venting section at the other end, and a storage hole located 
therebetWeen. In this contact, a predetermined distance is 
established betWeen the resilient contact strip and the abut 
ment preventing strip, the extremity of the contact section of 
the resilient contact strip is disposed in substantially parallel 
at the position inside the abutment preventing section, and 
the storage hole has a siZe that enables part of the resilient 
contact strip to enter in association With the resilient defor 
mation of the resilient contact strip. With this contact, the 
opposite contact to be electrically connected comes into 
contact With the contact section of the resilient contact strip, 
the resilient contact strip moves and is displaced doWnWard, 
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2 
and hence part of the resilient contact strip Which is con 
tinued from the contact section enters the storage hole. 

HoWever, the contact is disposed in such a manner that the 
resilient contact strip is overlapped With the abutment pre 
venting strip, and the resilient contact strip is adapted to be 
displaced in the vertical direction by utiliZing a spring 
resiliency. In addition, since the distal end of the abutment 
preventing portion of the abutment preventing strip is 
formed by bending into an arcuate shape, the height of the 
contact is larger than the thickness of the resilient contact 
strip and the abutment preventing strip. In other Words, the 
height of the contact is limited by the height of the abutment 
preventing section being bent in the arcuate shape. 

Therefore, the height of the connector that retains the 
contacts in the connector housing is determined correspond 
ing to the height of the contacts and consequently, further 
reduction of the height of the opposite contacts Which is 
?tted to the contacts and the height of the connector housing 
of the connector that retains the opposite contacts in the 
contact housing cannot be realiZed. 

Therefore, the resilient contact strip and the abutment 
preventing strip, especially the resilient contact strip is 
formed into a band-shape for displacing the resilient contact 
strip by the spring resilient force. In other Words, since the 
spring resilient force is reduced as the Widths of the resilient 
contact strip and the abutment preventing strip are becoming 
closer to the thickness thereof, the Width must be signi? 
cantly larger than the thickness thereof. Therefore, When the 
resilient contact strip is overlapped With and the abutment 
preventing strip of the contact are disposed so as to be 
displaced in the vertical direction by utiliZing the spring 
resilient force of the resilient contact strip, the height of the 
contact is de?ned by the Width of the resilient contact strip, 
and hence reduction in height of the contact and reduction in 
thickness of the connector housing may be impaired. 

SUMMARY OF THE INVENTION 

In vieW of such circumstances of the related art, it is an 
object of the present invention is to further reduce the height 
of the contact, thereby further reducing the thickness of the 
connector housing. 

In order to achieve the above-described object, the inven 
tors invented a contact Wherein a pair of contacts are 
disposed in such a manner that respective band-shaped 
extending sections are overlapped With each other, and a 
resilient contact section Which comes into abutment With the 
inner Wall of a receiving section including a opposing Wall 
of an opposite contact by a spring resilient force When the 
pair of contacts are ?tted into a gap formed With respect to 
the opposing Wall, and a connector utiliZing the same. 
The ?rst aspect of the present invention is a contact to be 

?tted to an opposite contact for establishing electrical con 
nection, including a resilient contact section for providing 
contact pressure to the opposite contact, Wherein the resil 
ient contact section includes a pair of band-shaped extending 
sections bifurcated toWard the distal end, the pair of extend 
ing sections are overlapped With each other, and the ?rst and 
second contact strips at the distal ends of the pair of 
extending sections are disposed at a constant distance from 
each other. 

According to the ?rst aspect of the present invention, 
since the contact has the resilient contact section in Which 
the band-shaped pair of extending sections being overlapped 
With each other, the Width of the resilient contact section 
may be reduced, and ultimate reduction in height substan 
tially to the level of the thickness of the pair of contact strips 
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is achieved, whereby obvious reduction in size of the contact 
is achieved. Also, since the ?rst and second contact strips at 
the distal ends of the pair of extending sections are disposed 
at a constant distance from each other, for example, When the 
pair of contact strips are ?tted in the receiving section, Which 
corresponds to the connecting section of the connector on 
the other side including the opposite contact, a spring 
resilient force Which presses the inner Wall surfaces of the 
opposing Walls Which constitute the receiving section can be 
exerted to the pair of contact strips, and hence reliable 
electric connection With respect to the opposite contact is 
ensured. Also, since reduction in height substantially to a 
level of the thickness of the pair of contact strips are enabled, 
the height of the opposite contact Which is electrically 
connected to the contact may also be reduced. 

Preferably, one of the pair of contact strips is a movable 
strip and the other contact strip is a ?xed strip. In this 
arrangement, according to the contact described above, the 
pair of contact strips may be composed of one of the contact 
strip being a movable strip and the other contact strip being 
a ?xed strip. In this case, the distal section of the resilient 
contact section, that is, the Width of the distal section of the 
pair of contact strips can further be reduced, and the siZe of 
receiving section of the opposite contact (female contact) 
Which receives the contact for establishing electrical con 
nection may further be reduced. 

Preferably, the ?rst extending section and the second 
extending section are overlapped With each other, the distal 
section of the second extending section is formed With a 
stopper member projecting and bent toWard the distal sec 
tion of the ?rst extending section, Whereby When a force to 
cause the distal section of the second extending section and 
the distal section of the ?rst extending section to move 
toWard each other is exerted in a state in Which the distal 
section of the second extending section and the distal section 
of the ?rst extending section are overlapped With each other, 
the distal section of the ?rst extending section comes into 
abutment With the stopper member. It is also possible to 
overlap the ?rst extending section and the second extending 
section With each other and form the stopper member Which 
is bent toWard the distal section of the ?rst extending section 
over the distal section of the second extending section. In 
this manner, With the provision of the stopper member on the 
distal section of the second extending section, it may be 
adapted in such a manner that When the force to cause the 
distal section of the second extending section and the distal 
section of the ?rst extending section to move toWard each 
other is exerted in a state in Which the distal section of the 
second extending section and the distal section of the ?rst 
extending section are overlapped With each other, the distal 
section of the ?rst extending section comes into abutment 
With the stopper member. Therefore, the movement of the 
distal section, Which corresponds to a movable end of the 
second extending section can be limited, and exertion of 
rotational stress to the distal end of the second extending 
section can be alleviated. In other Words, since the distal 
portion of the second extending section can be limited so as 
to be displaced (moved) by a predetermined distance, and 
only in the WidthWise direction, displacement of the distal 
section of the second extending section beyond the distal 
end of the ?rst extending section, and impairment of a spring 
resilient force at the distal section of the second extending 
section may be prevented. 

Preferably, the distal end of the second extending section 
extends beyond the distal end of the ?rst extending section, 
and the distal section of the second extending section is 
formed With an abutment preventing section inclining 
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4 
toWard the distal section of the second extending section. It 
is also possible to con?gure such that the distal end of the 
second extending section extends beyond the distal end of 
the ?rst extending section and the distal section of the 
second extending section is formed With an inclined portion 
inclining toWard the distal section of the ?rst extending 
section as the abutment preventing section. With this 
arrangement, since the distal section of the resilient contact 
section is tapered in plan vieW, for example, When the 
resilient contact section, that is, the distal sections of the 
second extending section and the ?rst extending section are 
inserted into the receiving section of the opposite contact to 
establish electrical connection, the distal section of the 
movable strip can be displaced toWard the distal section of 
the ?xed strip While causing the inclined abutment prevent 
ing section at the distal end (stopper member) of the pro 
jecting second extending section to abut against the opening 
edge of the receiving section of the opposite contact, so that 
the position of the distal section of the movable strip is 
corrected to a suitable position to achieve smooth insertion, 
thereby ensuring establishment of the electrical connection 
With the opposite contact. 

Preferably, the second extending section is reduced in 
thickness of the band-shape stepWise or continuously toWard 
the distal section thereof. Preferably, the second extending 
section is reduced in Width of the band-shape stepWise or 
continuously toWard the distal section. It is also possible to 
form the second extending section to be reduced in cross 
sectional area stepWise or continuously toWard the distal 
section thereof, or to form the second extending section to 
be reduced in Width stepWise or continuously toWard the 
distal section thereof. With such arrangements, strength of 
the second extending section can be improved so that the 
movable strip With superior anti-stress property is achieved. 
In particular, When the Width of the second extending section 
is reduced stepWise or continuously toWard the distal section 
to obtain the distal section smaller in Width than the ?rst 
extending section at the distal side, easiness or the margin of 
displacement of the distal section of the second extending 
section can be increased. In other Words, by providing a 
portion having a reduced Width at part of the second extend 
ing section, the ratio of the Width of the second extending 
section With respect to the thickness thereof at the concerned 
portion can be reduced, Whereby easiness and the margin of 
displacement of the second extending section can be 
increased, thereby achieving smooth insertion of the pair of 
contact strips of the contact into the receiving section of the 
opposite contact With an adequate pressing force. 
A second aspect of the present invention is a connector 

having a contact according to the ?rst aspect of the present 
invention in a connector housing. The present invention also 
includes a connector Wherein the contact of the present 
invention is held in the connector housing. 

Preferably, the contact is retained in such a manner that 
the distal end of the connecting section betWeen the pair of 
contact strips projects from the side Wall of the connector 
housing into the connector housing. In this connector, When 
the contact is held in such a manner that the distal section of 
the connecting section betWeen the pair of contact strips 
projects from the side Wall of the connector housing toWard 
the inside of the connector housing, at least one of the 
contact strip exerts its spring resilient force (a contact force 
(pressing force) With respect to the inner Wall surface of the 
receiving section of the opposite contact) about the front end 
of the connecting section, that is, a root section of the contact 
strip. In other Words, When the connecting sections of the 
pair of contact strips in the contact are placed Within the side 
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Wall of the connector housing, the pair of contact strips 
project from the side Wall surface of the connector housing 
formed of synthetic resin independently, and hence the 
contact section With respect to the synthetic resin serves as 
a ?xed end, and the distal end serves as a movable end. In 
this manner, When the roots of the pair of contact strips are 
embedded and held in the side Wall of the connector hous 
ing, the synthetic resin Which constitutes the connector 
housing is deteriorated by thermal cycle during use, and 
hence the holding force for holding the pair of contact strips 
is loWered. As a consequence, a spring resilient force of the 
pair of contact strips may be deteriorated. HoWever, When a 
con?guration such that part of the front portion of the 
connecting section of the pair of contact strips in the contact 
is projected into the connecting housing and the pair of 
contact strips are completely projected into the connector 
housing is employed, one of the contact strip (movable strip) 
is alloWed to exert the spring resilient force about the 
connecting section or the root section thereof irrespective of 
the connector housing. In other Words, the independent 
spring resilient force can be provided to the contact itself, 
and loWering of the spring resilient force due to deterioration 
of synthetic resin of the connector housing can be prevented. 
As described thus far, according to the present invention, 

a contact, Which is signi?cantly smaller in height, or Which 
is signi?cantly smaller in the entire siZe With respect to the 
contact having the resilient contact sections in the related art, 
can be provided. When the contact described above is held 
in the connector housing to con?gure a connector, the 
obvious reduction in thickness of the connector housing can 
be achieved, and hence reduction in siZe of the connector is 
achieved. 

In addition, since the reduction in siZe of the contact is 
achieved, the height or the entire siZe of the opposite contact 
that receives the contact to establish the electrical connec 
tion can be reduced, Which contributes to reduction in siZe 
of the opposite connector, Whereby an extremely small siZed 
connector can be provided. 

Further features of the present invention, its nature, and 
various advantages Will be more apparent from the accom 
panying draWings and the folloWing detailed description of 
the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of a contact according to an 
embodiment of the present invention vieWed from the side 
of the distal end. 

FIG. 2 is a perspective vieW of the contact according to 
the embodiment of the present invention vieWed from the 
side of the rear end. 

FIG. 3 is a top vieW of the contact according to the 
embodiment of the present invention. 

FIG. 4 is a deployed vieW of the contact according to the 
embodiment of the present invention. 

FIG. 5 shoWs a connecting structure in a state in Which the 
contact according to the embodiment of the present inven 
tion is ?tted to the opposite contact, in Which FIG. 5A is a 
perspective vieW, and FIG. 5B is an enlarged vieW of the 
connecting section. 

FIG. 6 is a draWing shoWing an example of the connector 
according to the embodiment of the present invention, in 
Which FIG. 6A is a front vieW of the connector, FIG. 6B is 
a plan vieW of the connector With the upper Wall omitted, 
FIG. 6C is a perspective vieW of the connector With the 
upper Wall omitted. 
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6 
FIG. 7 is a perspective appearance vieW of the opposite 

connector to be ?tted to the connector according to the 
embodiment of the present invention. 

FIG. 8 is a lateral cross-sectional vieW for explaining the 
state in Which the connector according to the embodiment of 
the present invention is ?tted to the opposite connector. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring noW to the draWings, an embodiment of the 
present invention Will be described in detail. FIG. 1 to FIG. 
4 shoW an example of a contact (male contact) according to 
the embodiment of the present invention. FIG. 1 is a 
perspective vieW of the contact according to the embodiment 
of the present invention vieWed from the side of the distal 
end. FIG. 2 is a perspective vieW of the contact according to 
the embodiment of the present invention vieWed from the 
side of the rear end. FIG. 3 is a top vieW of the contact 
according to the embodiment of the present invention. FIG. 
4 is a deployed vieW of the contact according to the 
embodiment of the present invention. A contact 1 is formed 
into a substantially pin shape (thin band-plate shape), and is 
provided With a resilient contact section 10, a connecting 
section (bent portion) 20, a leading section 30, and a 
terminal section 40 from the distal end to the rear end. 
The resilient contact section 10 includes a pair of extend 

ing sections in a band shape (thin band-plate shape) bifur 
cated toWard the distal end. One of the extending sections 
serves as a second extending section 11 (or a movable strip), 
and the other extending section serves as a ?rst extending 
section 15 (or a ?xed strip). The second extending section 11 
and the ?rst extending section 15 are overlapped With each 
other so that the ?rst extending section 15 placed on the 
upper side, that is, so that the loWer surface of the ?rst 
extending section 15 and the upper surface of the second 
extending section 11 mate each other. The ?rst extending 
section 15 extends linearly toWard the distal end in a 
substantially constant Width and, at a ?rst contact strip 16 as 
the distal section, one of the side edges is notched to reduce 
the Width, and the other side edge is inWardly tapered. On 
the other hand, the second extending section 11 projects 
slightly forWard from the distal end of the ?rst extending 
section 15, and is formed into a tapered shape Which is 
reduced in Width gradually toWard the distal end. A second 
contact strip 12 as the distal section of the second extending 
section 11 (hereinafter, referred simply to as the second 
contact strip 12) is enlarged at one side edge Which corre 
sponds to the notched side of the ?rst contact strip 16 as the 
distal section of the ?rst extending section 15 (hereinafter, 
referred simply to as the ?rst contact strip 16) so as to 
increase the Width thereof. Part of the portion increased in 
Width is bent upWard (toWard the ?rst contact strip 16), and 
a stopper member 13 of the second contact strip 12 opposing 
tWo-dimensionally to the ?rst contact strip 16 is provided 
thereon. The stopper member 13 extends longitudinally 
along the ?rst contact strip 16 Which is the distal section of 
the ?rst extending section 15, and includes a stopper surface 
13c opposing to one of the side surfaces 16b of the ?rst 
contact strip 16 at a predetermined distance. The distal end 
of the stopper member is directed inWardly, that is, bent in 
the horiZontal direction at an obtuse angle so as to cover the 
front of the distal end of the ?rst contact strip 16 to form an 
abutment preventing section 13b having one side surface 
tapered so as to project partly. The abutment preventing 
section 13b serves to alloW the resilient contact section 10 to 
be inserted smoothly into the receiving section When the 
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contact 1 is inserted into the receiving section of the opposite 
contact (female contact) from the distal end of the resilient 
contact section 10 to establish electrical connection. Also, it 
serves to prevent the distal end of the resilient contact 
section 10 (second contact strip 12) from being deformed by 
coming into abutment With the opening edge of the receiving 
section. The stopper member 13 of the second contact strip 
12 is partly overlapped With the notched portion of the ?rst 
contact strip 16, and is partly enlarged outWardly (toWard the 
one of the side edges) from the notched portion. In this 
manner, the second contact strip 12 and the ?rst contact strip 
16 are disposed so as to be capable of relative movement in 
the horiZontal direction by being shifted in the horiZontal 
direction (WidthWise direction). The pair of contact strips 12 
and 16 are disposed at a predetermined distance from each 
other. 
An outer surface 13a of the stopper member 13 at the 

second contact strip 12 and an outer surface 16a of the ?rst 
contact strip 16, When being ?tted to the receiving section of 
the opposite contact described later, come into press contact 
With the inner Wall surface of the receiving section to 
achieve electrical connection. 

The connecting section 20 is a portion connecting the 
second extending section 11 and the ?rst extending section 
15, Which corresponds to the pair of contact strips, and 
includes a connecting strip 20a for connecting part of the 
other side surface of the ?rst extending section 15 and the 
other side surface of the rear end section of the second 
extending section 11. In other Words, the second extending 
section 11 and the ?rst extending section 15 are connected 
at the rear end section via the connecting strip 20a betWeen 
the side surfaces on the same side, and When a WidthWise 
force is exerted so as to overlap the second contact strip 12 
and the ?rst contact strip 16 one on another (so as to reduce 
the predetermined distance betWeen the second contact strip 
12 and the ?rst contact strip 16 to bring the second contact 
strip 12 and the ?rst contact strip 16 closer to each other) via 
the connecting strip 20a (about the connecting strip 20a), the 
second contact strip 12 generates a spring resilient force to 
restore its original position. In this manner, the second 
extending section 11 and the ?rst extending section 15 of the 
resilient contact section 10 can be displaced (moved) rela 
tively in the WidthWise direction by the connecting section 
20. In other Words, the second contact strip 12 serves as a 
movable end, and the portion connected to the connecting 
strip 20a at the rear end serves as a ?xed end so that a spring 
resilient force is provided to the second extending section 11 
by the contact 1 itself. The ?rst extending section 15 is 
slightly enlarged in the WidthWise direction at the other side 
edge at the connecting section 20 so as to increase in 
strength. On the other hand, the second extending section 11 
is formed With an enlarged section 21 slightly enlarged from 
the other side edge at the connecting section 20, and the 
enlarged section 21 is bent doWnWardly and projects at the 
distal edge thereof slightly from the loWer surface of the 
second extending section 11. The enlarged section 21 is 
con?gured in such a manner that, for example, When the 
contact 1 is held by being press-?tted into a through hole 
formed on the side Wall of the connector housing so that the 
connecting section 20 is completely embedded, a guide 
groove is provided on the bottom surface of the through hole 
in the direction along the length thereof, so that the contact 
1 can be press-?tted in a predetermined posture by inserting 
the enlarged section 21 along the guide groove. Also, by 
providing a slight gap betWeen the loWer surface of the 
second extending section 11 and the bottom surface of the 
through hole of the connector housing by the extending 
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8 
section 21, loWering of the spring resilient force at the distal 
section of the second extending section 11 due to friction 
caused by contact betWeen the bottom surface of the second 
extending section 11 and the bottom surface of the through 
hole can be prevented or alleviated. 
The leading section 30, being a portion to be located in the 

side Wall of the connector housing When it is used as a 
connector (or a receptacle) by being held by the connector 
housing, is provided so as to continue from the connecting 
section 20 of the second extending section 11 and is extend 
ing linearly toWard the rear end in a substantially constant 
Width, and is formed With tWo each of hook-shaped projec 
tions 31 projecting horiZontally from the both side surfaces, 
respectively. The four projections 31 are disposed so as to 
oppose to each other by tWo each. Accordingly, When the 
contact 1 is held by a connector housing described later and 
used as a connector, the contact 1 is prevented from being 
disconnected by these projections being located and embed 
ded Within the side Walls of the connector housing, or being 
located at, and press-?tted into, the through holes provided 
on the side Walls of the connector housing. When the contact 
1 is not mounted to the connector and used by mounting on 
a printed board or the like by soldering or the like, the 
leading section 30 or the projections 31 are not necessary. 
The terminal section 40 extends linearly from the leading 

section 30 toWard the rear end at a substantially constant 
Width and then bent doWnWard by a substantially right angle 
at a bent portion 40a. The terminal section 40 is reduced in 
Width from the midpoint of the portion Which is bent and 
extending doWnWard, and has a pointed rear end. The 
terminal section 40 is inserted into a through hole from the 
pointed portion at the rear end into a through hole formed on 
the printed board, and is joined by soldering. 

Subsequently, a method of manufacturing the contact 1 
Will be described. FIG. 4 shoWs a deployed vieW of the 
contact 1. The contact 1 can be manufactured by punching 
a metal plate having substantially the same thickness, for 
example a copper plate or the like, into a predetermined 
shape, and bending the same. From the portion on the distal 
side Which corresponds to the ?rst extending section 15 to 
the portion Which corresponds to the terminal section 40 is 
formed into a linear narroW shape. The ?rst contact strip 16 
being notched at one side edge and hence having a reduced 
Width is formed at the distal end on the distal side as the ?rst 
extending section 15, and the ?rst extending section 15 
being increased in Width and extending from the ?rst contact 
strip 16 toWard the rear end is formed. Subsequently, the 
connecting section 20 enlarged from the other side edge in 
a substantially square shape is formed, and then the thin 
band-shaped portion Which corresponds to the second 
extending section 11 is formed by being extending from 
substantially mid-section of the front end 20LZLZ of the 
connecting section 20 toWard the front in substantially 
parallel With the portion Which corresponds to the ?rst 
extending section 15. The portion With increased Width, 
Which corresponds to the second contact strip 12 is formed 
at the distal end of the portion Which corresponds to the 
second extending section 11, and then the Width is reduced 
from the portion With increased Width of the second contact 
strip 12 at the distal end. Subsequently, one of the end edges 
is linearly extending to the connecting section, and the other 
end edge extends obliquely outWard to the connecting 
section 20, so that the Width is increased gradually (con 
tinuously) as a Whole, and the second extending section 11 
is connected to the center section (at the position apart from 
the ?rst extending section 15 by a distance slightly larger 
than tWice the thickness) of the front end 20LZLZ of the 
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connecting section 20. The portion Which corresponds to the 
second extending section 11 is larger than the portion Which 
corresponds to the ?rst extending section 15, and the second 
contact strip 12 projects forwardly With respect to the ?rst 
contact strip 16. The portion Which corresponds to the 
second contact strip 12 is enlarged outWard and hence 
increased in Width, and then extending further at both ends 
(fore-and-aft direction of the contact 1) to form the portion 
Which corresponds to the stopper member 13 into a elon 
gated shape. The portion projecting toWard the front from 
the midsection of the stopper member 13 is a portion Which 
corresponds to the abutment preventing section 13a. In this 
manner, a pair of band-shaped strips, Which correspond to 
the resilient contact section 10, are formed so as to project 
from the connecting section 20 in a fork shape. 
On a straight line connecting the portion Which corre 

sponds to the ?rst extending section 15 and the portion 
Which corresponds to the terminal section 40, there are 
provided the portion Which corresponds to the leading 
section 30, on Which tWo each of projections 31 on both side 
edges respectively so as to oppose to each other at the 
position in the vicinity of the connecting section 20. Also, 
the portion Which corresponds to the terminal section 40 
extending rearWard from the rear end of the leading section 
in substantially a constant Width is reduced in Width from the 
midpoint, and is formed into a pointed shape at the rear end. 

With the metal plate punched in this shape, the abutment 
preventing section 13b at the distal end of the stopper 
member 13 of the second extending section 11 is bent ?rst 
upWard at the center of the stopper member 13 (a broken line 
13ml in the draWing), then the stopper member 13 located 
outside the second contact strip 12 is bent along a broken 
line 13ab in the draWing so as to project upWard, and 
simultaneously, or before or after that, the enlarged section 
21 enlarged outWard from the portion to Which the second 
extending section 11 of the connecting section 20 is con 
nected is bent along a broken line 21a in the draWing so as 
to project doWnWard. Subsequently, it is folded at the center 
position (a broken line 20ab extending from the front end 
section 20ml in the draWing) of the portion connecting the 
?rst extending section 15 and the second extending section 
11 of the connecting section 20, so as to overlap the second 
extending section 11 over the ?rst extending section 15. 
Lastly, the portion on the side of the terminal section 40 is 
bent upWard at the position betWeen the leading section 30 
and the terminal section 40 (a broken line 40LZLZ in the 
draWing) to complete manufacturing of the contact 1. 

Resilient deformation of the second extending section 11 
Which corresponds to the movable strip Will noW be 
described. In FIG. 3, When the contact 1 is inserted into an 
opposite contact 100, a corner overhung on the right side of 
the stopper member 13 of the ?rst contact strip and the outer 
surface 16a of the ?rst contact strip 16 are sandWiched 
betWeen inner surfaces 101a, 101b of the both Walls respec 
tively and hence the distance betWeen the both contact strips 
is reduced. In this case, resilient deformation thereby is 
considered to occur mainly at the portion of the ?rst contact 
strip from the stopper member 13 to the connecting section 
20. This resilient deformation may occur by a small extent 
but over the entire body, or may be concentrated to the 
portion having small deformation resistance (or spring con 
stant). For example, the position Where deformation is 
effected mainly may change depending on the depth of the 
notch near the intersection betWeen the broken lines 13ml 
and 13ab. For example, When the notch is deeper than the 
extent represented by the broken line 13LZLZ, the resilient 
deformation may be effected mainly at the position near the 
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10 
broken line 13ml Which is a bent line. In contrast, When the 
notch is shalloW, deformation to some extent is considered 
to occur on other portions (for example, the second extend 
ing section 11 or the connecting section 20) as Well. These 
portions of deformations may be adjusted as needed accord 
ing to the preferable feature of the contact 1. 
The contact 1 described thus far is based on the embodi 

ment in Which it is used by inserting the terminal section 40 
into the through hole for Wiring of the printed board or the 
like, it may be used in an embodiment in Which the terminal 
section 40 can be connected by being mounted on the 
surface of the conductive pad formed on the printed board or 
the like. 
The contact 1 in this arrangement is inserted into the 

receiving section of the opposite contact from the distal end 
of the resilient contact section 10 on the distal side for 
establishing the electrical connection. FIG. 5 shoWs a con 
necting structure in a state in Which the contact 1 is ?tted into 
the opposite contact (female contact) 100, Wherein FIG. 5A 
is a perspective vieW, FIG. 5B is an enlarged vieW of the 
connecting section. The opposite contact 100 includes a 
receiving section 101, a ?rst contact-bonding section 102 to 
be connected to the receiving section 101 and a second 
contact-bonding section 103 to be connected to the ?rst 
contact-bonding section 102. The receiving section 101 is 
formed into a square pipe shape (in the draWing, the receiv 
ing section 101 is shoWn Without an upper Wall for the 
convenience of illustrating the connecting relation With 
respect to the contact 1), and the ?rst contact-bonding 
section 102 is contact-bonded and electrically connected 
With a core Wire exposed at the distal end of the electric able 
110, the second contact-bonding section 103 is contact 
bonded With the distal end of the outer covering tube of the 
electric cable 110 to ?x the electric cable 110, so that the 
electric cable 110 does not come apart. Although the receiv 
ing section 101 is formed into the square pipe in FIG. 5, it 
may be a pipe shape such as a cylindrical shape. The shape 
of the receiving section 101 is not speci?cally limited as 
long as it has an inner Wall surface to Which the outside 
surface 13a of the stopper 13 of the second contact strip 12 
and the outside surface 16a of the ?rst contact strip 16 come 
into abutment by the spring resilient force of the second 
extending section 11. 

Then, the resilient contact section 10 of the contact 1 is 
inserted into the receiving section 101 of the opposite 
contact 100. The outside surface 13a of the stopper member 
13 comes into abutment With a left inner Wall surface 101a 
of the receiving section 101 by the spring resilient force of 
the second extending section 11. On the other hand, the 
outside surface 16a of the ?rst contact strip 16 comes into 
abutment With a right inner Wall surface 101b, so that the 
contact 1 and the opposite contact 100 are electrically 
connected. 
The both inner Walls 101a, 101b of the receiving section 

101 are isolated by a predetermined distance. The distance 
is preferably equal to or slightly smaller than the Width of the 
?rst and second contact strips 16, 12 of the contact 1 (the 
lateral length in FIG. 5B) in a free state. More preferably, it 
is larger than the Width obtained When it is clamped to an 
extent that the distance betWeen the ?rst and second contact 
strips 16, 12 becomes Zero. 

Subsequently, a connector (receptacle) using the contact 1 
Will be described. FIG. 6 shoWs an example of the connector 
according to the embodiment of the present invention. FIG. 
6A is a front vieW of the connector, FIG. 6B is a plan vieW 
of the connector With the upper Wall omitted, and FIG. 6C 
is a perspective vieW With the upper Wall of the connector 
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omitted. A connector 50 includes a plurality of contacts 1 
and a connector housing 60 for retaining the plurality of 
contacts 1. 

The connector housing 60 is formed of synthetic resin 
mold having a substantially parallel piped box-shape, and is 
provided With an opening 66 surrounded by an upper Wall 
61, a loWer Wall 62, both side Walls 63, 64, and a rear Wall 
65 and opened in front. The rear Wall 65 is provided With a 
plurality of substantially square shaped through holes 67 
connecting the inside and the outside of the connector 
housing 60 and being arranged in tWo roWs and tWo columns 
at predetermined intervals. 

The contact 1 is press-?tted into and held by each through 
hole 67 of the connector housing 60. The contacts 1 are 
positioned in such a manner that parts of the rear sides of the 
connecting sections 20 (see FIG. 1) or part of the front sides 
of the leading sections 30 are located in the through holes 67 
on the rear Wall 65 of the connector housing 60. Also, parts 
of the front sides of the resilient contact sections 10 and the 
connecting sections 20 are disposed Within the housing. 
Furthermore, parts of the leading section 30 on the rear side 
and the terminal sections 40 are disposed so as to project 
from the outer Wall surface of the rear Wall 65 and retained 
by the connector housing 60. It is also possible to dispose the 
connecting sections 20 entirely or only partly in the through 
holes 67 of the connector housing 60 to be retained, or to 
dispose the leading sections 30 entirely or only partly Within 
the through holes 67 to be retained. 

The resilient contact sections 10 of the contacts 1 are held 
in such a manner that the distal ends thereof are retained so 
as to project from the rear Wall 65 (through holes 67) until 
the midpoint of the interior of the connector housing 60, and 
disposed so that the ?rst extending sections 15 are posi 
tioned on the upper sides and the second extending sections 
11 are positioned on the loWer sides. On the other hand, the 
terminal sections 40 of the contacts 1 are extending to the 
rear side of the rear Wall 65 of the connector housing 60 and 
bent doWnWard. 

In FIG. 6, the connector 50 is formed With through holes 
67 penetrating through the rear Wall 65 of the connector 
housing 60, and retains the contacts 1 in the through holes 
67 being press-?tted therein. HoWever, it is also possible to 
manufacture the connector integrally by resin-molding the 
connector housing by injection molding in a state in Which 
the plurality of contacts 1 are disposed in a suitable metal 
mold, so that the contacts 1 are embedded Within the 
connector housing. In this manner, When alloWing the con 
nector housing to embed and retain the contacts 1 integrally 
thereWith, it is preferable to position the parts other than the 
front end portions 20ml of the connecting sections 20 and/or 
the leading sections 30 of the contacts 1 Within the side Wall 
of the connector housing so that the connecting sections 20 
or the front end portions 20LZLZ of the connecting sections 20 
project into the interior of the connector housing 60 in order 
to prevent the spring resilient force of the second extending 
section 11 of the contacts 1 from loWering even When 
synthetic resin forming the connector housing is deteriorated 
by thermal cycling due to the duration of service. 
As described thus far, the contact 1 according to the 

present invention includes the resilient contact section 10 
formed by overlapping a pair of thin band-shaped extending 
sections (second extending section 11 and the ?rst extending 
section 15) overlapped With each other so that the pair of 
contact strips at the distal ends of the extending sections 
disposed slightly apart from each other, and adapted in such 
a manner that When the distal portions of the pair of contact 
strips are pressed from the outside toWard each other When 
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the resilient contact section 10 is inserted into the receiving 
section 101 of the opposite contact 100, the spring resilient 
force of the pair of contact strips to restore their original 
position is generated as a reaction, and the outer side Walls 
(outside surfaces) of the distal portions of the pair of contact 
strips press the inner Wall surfaces of the receiving section 
101 of the opposite contact 100 to establish electrical 
connection. Therefore, the mounting height of the contact 1 
may be reduced to double the thickness of the metal plate 
constituting the contact 1. Consequently, When the connector 
50 is used With the contacts 1 retained in the connector 
housing 60, the height of the connector 50 (connector 
housing 60) can be reduced obviously, Whereby an ultra thin 
male connector is provided. 

Subsequently, an opposite connector (plug) to be mounted 
to the connector 50 con?gured as shoWn above Will be 
described. FIG. 7 is a perspective appearance vieW of the 
connector according to the embodiment of the present 
invention and the opposite connector to be mounted thereto. 
In FIG. 7, the opposite contact 100 and the electric cable 110 
contact-bonded to the opposite contact 100 are omitted. The 
connector 70 includes a connector housing 80 and the 
opposite contact 100 (see FIG. 5) to be retained in the 
connector housing 80. The electric cable 110 is connected to 
the opposite contact 100. The connector housing 80 includes 
a synthetic resin mold of substantially parallelepiped shaped 
and is formed With a plurality of through holes 83 penetrat 
ing from a front surface 81 to a rear surface 82 arranged in 
tWo roWs and tWo columns (honey-comb state) at predeter 
mined intervals. The opposite contact 100 including the 
electric cable 110 connected from the side of the rear surface 
82 is inserted into each of the plurality of through holes 83, 
and the opposite contact 100 is retained by the connector 
housing 80. In FIG. 7, the opposite contacts 100 are com 
pletely received and retained in the through holes 83 so that 
the distal ends of the receiving sections 101 of the opposite 
contact 100 are located at positions slightly recessed from 
the front surface 81 of the connector housing 80 toWard the 
rear surface 82, and the second contact-bonded portions 103 
of the opposite contacts 100 are located at the positions 
recessed from the rear surface 82 of the connector housing 
80 slightly toWard the front surface 81. 

FIG. 8 is a lateral cross-sectional vieW for explaining a 
state in Which the connectors according to the embodiment 
of the present invention are mounted to the opposite con 
nectors (plug). In FIG. 8, the opposite connectors 70 are 
inserted into the openings 66 of the connector housing 60 of 
the connector 50 from the side of the front surface 81 of the 
connector housing 80. The opposite connectors 70 is 
mounted to the connector 50 With the front surface 81 of the 
connector housing 80 abutted against the inner Wall surface 
of the rear Wall 65 of the connector housing 60 of the 
connector 50. Each contact 1 is inserted into the receiving 
section 101 of the corresponding opposite contact 100. The 
opposite contacts 100 are retained in the through holes 83 of 
the connector housing 80 of the opposite connector 70. The 
resilient contact sections 10 of the contacts 1 come into 
abutment With the left and right inner Wall surfaces 101a, 
101b of the receiving sections 101 of the opposite contacts 
100, so that electrical connection is established betWeen the 
contacts 1 and the opposite contacts 100. 

Since the opposite connector 70 described thus far has a 
siZe relative to the connector 50 described above, an ultra 
thin connector (plug) is provided. 
The present invention can be utiliZed as a contact or a 

connector for connecting electric signals to a printed board 
to be stored in various types of electronic equipment, and 
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contributes to reduction of size, more speci?cally to reduc 
tion of thickness of such electronic equipment. 
What is claimed is: 
1. A contact to be inserted betWeen opposed tWo Walls, at 

least one of these Walls being an opposite contact, for 
establishing electrical connection With the opposite contact, 
comprising: 

a connecting section; 
a ?rst extending section extending from the connecting 

section toWard a distal end thereof in a band-shape 
along a direction of insertion thereof; 

a ?rst contact strip positioned in a vicinity of the distal end 
of the ?rst extending section and connected to the ?rst 
extending section; 

a second contact strip disposed at a predetermined dis 
tance from the ?rst contact strip so as to oppose thereto; 
and 

a band-shaped second extending section extending from 
the second contact strip to the connecting section; the 
second extending section being disposed so that a face 
of the band-shape of the second extending section 
overlaps a face of the band-shape of the ?rst extending 
section, 

Wherein the second contact strip being mechanically 
connected to the ?rst contact strip via the second 
extending section, the connecting section, and the ?rst 
extending section, and 

Wherein at least part of the portion betWeen the second 
contact strip and the connecting section is resiliently 
deformed When the distance betWeen the ?rst contact 
strip and the second contact strip is reduced. 

2. The contact according to claim 1, wherein the second 
contact strip is a movable strip and the ?rst contact strip is 
a ?xed strip. 

3. The contact according to claim 1, Wherein the second 
extending section is formed so as to be reduced in thickness 
of the band shape stepWise or continuously toWard the distal 
end. 

4. The contact according to claim 1, Wherein the second 
extending section is formed so as to be reduced in Width of 
the band shape stepWise or continuously toWard the distal 
end. 

5. A connector retaining the contact according to claim 1 
in a connector housing. 
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6. The contact according to claim 2, Wherein the movable 

strip is bent from the second extending section substantially 
by an approximately right angle and constitutes a stopper 
member, and 

Wherein the stopper member is bent toWard the ?xed strip 
so that a distal end of the stopper member comes into 
abutment With the ?xed strip. 

7. The contact according to claim 2, Wherein the movable 
strip extends beyond the distal end of the ?xed strip, and 
comprises an abutment preventing section being bent toWard 
the ?xed strip. 

8. The contact according to claim 6, Wherein the second 
extending section is formed so as to be reduced in thickness 
of the band shape stepWise or continuously toWard the distal 
end. 

9. The contact according to claim 7, Wherein the second 
extending section is formed so as to be reduced in thickness 
of the band shape stepWise or continuously toWard the distal 
end. 

10. The contact according to claim 6, Wherein the second 
extending section is formed so as to be reduced in Width of 
the band shape stepWise or continuously toWard the distal 
end. 

11. The contact according to claim 7, Wherein the second 
extending section is formed so as to be reduced in Width of 
the band shape stepWise or continuously toWard the distal 
end. 

12. A connector retaining the contact according to claim 
6 in a connector housing. 

13. A connector retaining the contact according to claim 
7 in a connector housing. 

14. A connector retaining the contact according to claim 
3 in a connector housing. 

15. A connector retaining the contact according to claim 
4 in a connector housing. 

16. The connector according to claim 5 Wherein the distal 
end of the connecting section betWeen the ?rst and second 
contact strips of the contact is not retained Within the 
connector housing. 


